The main objective of this paper is to empirically examine the effects of two distinct degrees of technology transfer: degree of tacit and explicit knowledge on two dimensions of performance: corporate and human resource performances. Using the quantitative analytical approach, the theoretical model and hypotheses in this study were tested based on empirical data gathered from 128 joint venture companies registered with the Registrar of Companies of Malaysia (ROC). Data obtained from the survey questionnaires were analyzed using the correlation coefficients and multiple linear regressions. The results revealed that degree of tacit knowledge, as a distinct dimension of degree of technology transfer, has a significant effect on both corporate and human resource performances; where its effect was much stronger on corporate performance. Similarly, degree of explicit knowledge has shown consistent strong significant effects on both corporate and human resource performance; where its effect on human resource performance was found much stronger than corporate performance. The study has bridged the literature gaps in such that it offers empirical evidence on the effects of two distinct degrees of technology transfer: degrees of tacit and explicit knowledge on two dimensions of performance: corporate and human resource performances in IJVs.
Introduction
In the context of developing country, technology is viewed as an important catalyst of corporate success and national economic growth (Millman, 2001 ). Due to lack of resource capacities such as a weak research and development (R & D) base, limited investment in R&D, production and manufacturing capability, weak infrastructure and technological disadvantage (Lado and Vozikis, 1996; Tepstra and David, 1985) , Malaysia like other developing countries, mainly depends on the multinational corporations (MNCs) as its primary source of technology to enhance the technological capabilities and competitiveness of local industries (Lee and Tan, 2006) . This is because MNCs own, produce and control the bulk of world technology in which they undertake nearly 80% of all private R&D expenditures worldwide (Dunning, 1993) . Past studies have acknowledged the important role of MNCs as the main source of technology; where MNCs are regarded as the most efficient vehicle for transferring technology and knowledge across borders especially through international joint ventures (IJVs), (Tihanyi and Roath, 2002; Kagut and Zander, 1993) .
When compared to various forms of strategic alliance such as distribution and supply agreements, research and development partnerships or technical and management contract, IJVs are considered as the most efficient formal mechanism for technology transfer (TT) to occur through inter-partner learning between foreign MNCs and local firms (Kogut and Zander, 1993; Inkpen , 2000 . IJVs are also viewed as the most efficient mode to transfer technology or knowledge which is organizationally embedded and difficult to transfer through licensing agreements (Kogut, 1988; Mowery, Oxley and Silverman, 1996) . This is because IJVs provide both MNCs and local partners an appropriate avenue to facilitate the transfer of organizational knowledge, particularly for knowledge which is hard to be transferred without the setting up of a JV, such as institutional and cultural knowledge (Harrigan, 1984) . Since JVs is one of the formal and externalized mechanisms of TT which could directly affect performance, therefore the next intriguing issue is on the extent of degree of technology transfer (TTDEG) in affecting the performance of local firms; specifically on how TTDEG could have influenced the corporate and human resource/competencies performance of local firms. Thus, based on the underlying knowledge-based view (KBV) and organizational learning (OL) perspectives, this study expects to fill in the gap in the existing inter-firm TT literature by empirically examining the effects of two distinct degrees of technology transfer: degrees of tacit (TCTDEG) and explicit (EXPDEG) on two dimensions of local firms' performance (LFP): corporate and human resource performances using data generated from joint venture companies formed in Malaysia.
Technology Transfer
The current TT issue in IJVs revolves around the extent of degree of technologies that are transferred (TTDEG) by the suppliers to recipient partners (Pak and Park, 2004; Minbaeva, 2007) . The question is no longer whether or not the MNCs are transferring technology to local firms instead the focus in the literature has shifted to questions on 1) the level (sophistication) of the transferred technology, and 2) the stage where the transfer process has reached (Lai and Narayanan, 1997; Narayanan and Lai, 2000) . Except for Pak and Park (2004) and Minbaeva (2007) , not many studies in both intra and inter-firm TT have focused on TTDEG as independent or dependent variable. In general, majority of the studies have focused more on technological knowledge and knowledge acquisition 'per se' as the outcomes (dependant variables). For example, the technology transfer, knowledge transfer (KT) and strategic alliance literature have extensively examined the relationships between 1) knowledge attributes, source and recipient and KT success (Cummings et al., 2003) , 2) knowledge seekers, knowledge holder and contextual factors and know-how acquisition (Hau and Evangelista, 2007) , 3) IJVs characteristics and knowledge acquisition (Lyles and Salk, 1996) , 4) knowledge actors' interaction and KT (Bresman et al., 1999) , 5) organization motivation, learning capacity, learning hindrance and KT (Simonin, 2004) , 6) absorptive capacity and knowledge learned from foreign firm (Lane et al., 2001) , 7) the IJV characteristics and knowledge acquisition , 8) knowledge antecedents, ambiguity and knowledge transfer (Simonin, 1999a) , 9) learning intent, management control and managerial knowledge acquisition (Lin, 2005) , 10) relational embeddedness and tacit/explicit knowledge acquisition (Dhanaraj et al., 2004) , 11) overseeing effort, management involvement and knowledge acquisition (Tsang et al., 2002) , 12) the supplier and recipient factors and tacit knowledge acquisition (Yin and Bao, 2006) , and 13) relation-specific determinants, knowledge specific determinants and degree of knowledge transfer (Pak and Park, 2004) .
Although the previous researchers have not specifically dealt with TTDEG as a variable, however, a number of studies have operationalized degree (amount) of technology transferred to the recipient firm in terms of the extent of type of technology and knowledge that are transferred or acquired for example 1) the tacit and explicit marketing knowledge (Hau and Evangalista, 2007) , 2) the tacit and explicit knowledge (Dhanaraj et al., 2004; Yin and Bao, 2006) , 3) the marketing know-how (Simonin, 1999b; Wong et al., 2002) , 4) the technology in service industries (Grosse, 1996) , 5) the knowledge on product development and foreign cultures (Lyles and Salk, 1996) , 7) the technological learning (Lin, 2007) , 8) the managerial knowledge (Si and Bruton, 1999; Tsang 2001; Luo and Peng, 1999; Liu and Vince, 1999; Lin, 2005) , 9) managerial skills (Wong et al., 2002) , 10) the technology or manufacturing know how (Lam, 1997; Bresman et al., 1999) , 11) the business environment and product market knowledge (Geppert and Clark, 2003) , and 12) the research and development (Cummings and Teng, 2003; Minbaeva, 2007) . In the context of inter-firm technological knowledge transfer in IJVs, only Pak and Park (2004) have directly dealt with degree of knowledge transfer as the outcome (dependent variable) with respect to the transfer of new product development and manufacturing skills/techniques.
Theory and Hypotheses: Degree of Technology Transfer and Local Firms' Performance
A review of the literature indicates that previous researchers have broadly categorized technology in terms of its 'tacit' and 'explicit' nature (Polanyi, 1962) . These two forms of technology are also referred to as 'hardware' and 'software' technology. The technology term has been extensively debated by both hardware and software schools. Based on the definitions given, the researchers from the hardware school define technology as "the construction and use of machines, systems, processes or engineering" (Strassman, 1968; Jones, 1970; Hawthorne, 1971; Galbraith, 1972; Goulet, 1989; Lovell, 1998; Reisman, 2005) . Generally, hardware technology corresponds with explicit knowledge; which refers to knowledge which underlies technology that can easily be codified, shared, transmitted, retrieved, reused, transferable in formal or systematic language i.e. production manuals, academic papers, books, technical specifications, and designs, and is only useful when tacit knowledge enables individuals and organizations to use it (Techakanont and Terdudomtham, 2004) . Software technology, on the other hand, corresponds with implicit/tacit knowledge underlying technology that is difficult to codify, communicate, transfer, and is generally exchanged through action, commitments and direct involvement such as face-to-face communication or on-the-job/apprenticeship type of training (Ernst and Kim, 2002) .
The KBV studies have argued that tacit knowledge, which includes insights, intuitions, hunches, rule of thumb, gut feeling, personal and organizational skills, and managerial and marketing expertise, is difficult to codify; where it can only be observed through its application and acquired through practice (Nonaka, 1994; Lane et al., 2001) . Thus, tacit knowledge transfer between individuals is slow, costly and uncertain (Kogut and Zander, 1992) . Acquiring tacit knowledge is subject to time-compression diseconomies; which means to accelerate tacit knowledge learning is very difficult or perhaps not even possible no matter how much efforts or resources are invested to acquire them within a short period of time (Dierickx and Cool, 1989; Lin, 2003) . This is because tacit knowledge is unique to the knowledge owner and not codifiable in formulas or manuals, and cannot be easily reverse-engineered (Zander and Kogut, 1995) . On the other hand, explicit knowledge such as product technologies, physical distribution methods, and promotion techniques, lies in the organization's policies, systems, guidelines and standardized procedures, and could be acquired, exploited and transferred inter-organizationally in a formal and systematic language (Polanyi, 1967; Nelson and Winter, 1982; Martin and Solomon, 2003) . Explicit knowledge is referred to as "knowledge that could be articulated, codified, shared and transferred in the form of data, formulae and principles, accessed using verbal communication and written documents through words and numbers, and is less likely to act as a firm's competitive advantage" (Kogut and Zander, 1992; Winter, 1987) .
Other theoretical studies have argued that tacit knowledge is hard to formalize, often sticky, not easily visible, and difficult to communicate, transfer and share between the alliance partners as it involves 1) intangible factors embedded in the personal beliefs, experiences, and values in an organization (Inkpen, , 2000 , 2) internal individual processes like experience, reflection, internalization or individual talents (Nonaka, 1994) , and 3) high incremental cost of transferring knowledge to a specified location in a form usable by a given party (von Hippel, 1994) . The OL literature theoretically deals with organization tacit knowledge from several dimensions for instance: 1) tacit knowledge as an important key in building the organization's competitiveness , 2) organizational learning mainly occurs through transfer of tacit knowledge (Glaister et al. 2003) , 3) organization capabilities often involve the acquisition of tacit knowledge (Makhija and Ganesh, 1997) , 4) learning in JV is concentrated on the acquisition of tacit knowledge such as management skills and marketing know-how knowledge (Lane et al. 2001) , and 5) knowledge tacitness determines the accessibility of alliance knowledge acquisition by partners (Inkpen, 2000) .
The TT and KT literature have also acknowledge that a substantial transfer of technology regardless whether tacit or explicit technology will positively 1) lead to a higher potentials of innovation performance/capabilities (Guan et al., 2006; Kotabe et al., 2007) ), 2) increase in technological capabilities (Kumar et al., 1999; Madanmohan et al., 2004) , 3) enhance the competitive advantage (Liao and Hu, 2007; Rodriguez and Rodriguez, 2005) , 4) enhance the organizational learning effectiveness (Inkpen, 2000; Inkpen and Dinur, 1998) , 5) effect the productivity (Caves, 1974; Xu, 2000; Liu and Wang, 2003) , 6) increase the technological development of local industry (Markusen and Venables, 1999) , and 7) improve the economic growth of the host country (Blomstrom, 1990) .
Most of the studies on strategic alliance operationalize performance as either the JV's or MNCs' subsidiary performance. A review of literature reveals that most of the empirical studies on inter-firm technology and knowledge transfer in strategic alliance, particularly on IJVs, are limiting their focus on the performance of the IJVs (Lyles and Salk, 1996; Lane et al., 2001; Dhanaraj et al., 2004; Steensma and Lyles, 2000) . In the context of intra-firm knowledge transfer many studies concentrate on the performance of the MNCs' subsidiary in the host countries (Chen, 1996; Chung, 2001; Ofer & Potterovich, 2000 , Cui et al., 2006 Lin, 2003) . Intra and inter-firm empirical studies on knowledge transfer and acquisition have established that knowledge transfer and acquisition have a significant positive effect on human resource, business and general performance (Lyles and Salk, 1996) , operational cost, operational efficiency, employee productivity, business volume, market share, market penetration, product quality, customer service, and customer satisfaction (Lane et al., 2001; Dhanaraj et al., 2004; Cui et al., 2006) . On the local firms' performance (LFP), tacit knowledge acquisition is found to have a significant positive effect on the recipient firms' performance in terms of increasing their productivity, revenue and market share (Yin and Bao, 2006 
Methods

Sample
The sample frame was taken from the IJV companies registered with the Registrar of Companies (ROC). As at 1 st January 2008, the number of IJVs operating in Malaysia was 1038. Out of this, 850 IJVs were considered as active IJVs and 103 IJVs were either dormant or had ceased operation. Since the focus of this study is on inter-firm TT from foreign MNCs to local companies, 85 IJVs were further eliminated from the population frame because only IJVs that have operated more than 2 years and have at least twenty percent (20%) of foreign equity are eligible to participate in the survey. Therefore, based on the list provided by ROC, which is considered as the most official and original source of information on foreign investment in Malaysia, it was decided that all IJVs (850) be included in the survey. Data collection was conducted in the period from July 2008 to December 2008 using a self-administered questionnaire. The questionnaires were mailed to 850 active JV companies as listed with ROC using a cover letter. After one month from the posting date the response was found not encouraging. By mid July 2008 there were only 70 responses received from the respondents. Thus, in order to increase the response rate the researcher followed-up through numerous phone calls, e-mails, reminders via letters and personal visits to seek the respondents' cooperation in the survey. After intensive efforts were made, by mid November 2008 a total of 145 responses (17.05%) were received. Based on literature review, the response rates for mailed questionnaires are usually not encouraging and low (Sekaran, 2003) . In the Malaysian context, however, a response rate of 15% to 25% is still being considered appropriate and acceptable (Rozhan, Rohayu and Rasidah, 2001) . From 145 responses only 128 questionnaires were usable and 17 questionnaires were returned blank, returned incomplete, or replied but unable to participate in the study.
Instrument and measurement
The main research instrument in this study is the questionnaire. Building on the previous KT and TT studies, the questionnaire adopts a multi-item scales which have been modified accordingly to suit the context of the study: inter-firm TT. Except for degree of technology transfer (TTDEG), all the variables are measured using ten-point Likert Scale (1 = strongly disagree to 10 = strongly agree). For TTDEG, this variable is measured using ten-point Likert Scale (1 = very low transfer to 10 = substantial transfer). The ten-point Likert Scale was selected because 1) the wider distribution of scores around the mean provides more discriminating power, 2) it is easy to establish covariance between two variables with greater dispersion around their means, 3) it has been well established in academic and industry research, and 4) from a model development perspective, a ten-point scale is more preferred (Allen and Rao, 2000) .
Dependent Variable -Local Firms' Performance (TTDEG)
This study operationalizes LFP from two dimensions of performances: 1) corporate performance (CPERF), and 2) human resource (competencies) performance (HRPERF). Based on literature review, the qualitative (objective) measures of companies' performance are the most practical and ideal measurement of performance. However, the concrete financial figures are neither available nor reliable (Lyles and Barden, 2000; . Past studies have shown a positive relationship between objective and perceptual (subjective) measures of firm's performance (Lyles and Salk, 1996; Dess and Robinson, 1984; Geringer and Hebert, 1989, 1991) . Thus, this study applies subjective measures to measure LFP based on IJV's top management assessments using "a multi-dimensional performance indicators". The CPERF, as the first dimension of LFP, is measured by a four (4) items scale measuring business volume, market share, planned goals and profits. For HRPERF, as the second dimension of LFP, four (4) items are used to measure product/service quality, employees' productivity, managerial techniques/skills and operational efficiency Yin and Bao, 2006; Lane et al., 2001; Lyles and Salk, 1996) . The Cronbach Alphas for CPERF and HRPERF were 0.926 and 0.97 respectively. The results of Cronbach Alpha were well above of Lyles and Salk (1996) .
Independent Variables -Degree of Technology Transfer (TTDEG)
Following Lyles and Salk (1996) , Lane et al. (2001) , Gupta and Govindarajan (2000) , Dhanaraj et al. (2004) , Pak and Park (2004) , Yin and Boa (2006) and Minbaeva (2007) , this study adopts "a multi-dimensional operationalization approach" in measuring this construct. This study operationalizes TTDEG as the transfer of technological knowledge in terms of two dimensions: 1) tacit knowledge (TCTDEG) in terms of new product/service development, managerial systems and practice, process designs and new marketing expertise, and 2) explicit knowledge (EXPDEG) in terms of manufacturing/service techniques/skills, promotion techniques/skills, distribution know-how, and purchasing know-how. The respondents are asked to evaluate TTDEG from MNCs to local firms in terms of tacit and explicit dimensions of technological knowledge. The Cronbach Alphas for TCTDEG and EXPDEG were 0.96 and 0.97 respectively. The results of Cronbach Alpha were quite similar to that of Hau and Evangelista (2007) and Yin and Bao (2006) .
Results
As indicated in Table 1 , there are clearly some associations between independent variables. For all the variables, it was found that there was no multicollinearity problem; where the T values were ranged between 0.442 -0.444 and the VIF values were between 2.262 -2.377. Both degrees of tacit (TCTDEG) and explicit (EXPDEG) knowledge were strongly correlated with corporate performance (CPERF) (p < 0.01). It is also noted that TCTDEG and EXPDEG had positive signs indicating consistency with the theoretical arguments in the literature. The correlation results also indicated that both TCTDEG and EXPDEG had recorded strong correlations with HRPERF (p < 0.01).
Using multiple regression analysis, the effects of TCTDEG and EXPDEG on two dimensions of performance (CPERF and HRPERF) were estimated. As shown in Table 2 below, TCTDEG as a critical component of degree of technology transfer had significant effect on both corporate and human resource performances in inter-firm TT. The regression results indicated that TCTDEG in Model 1 had a stronger positive significant effect on corporate performance (p < 0.001, Beta value = 0.485) as compared to its effect on human resource performance in Model 2 (p < 0.05, Beta value = 0.196). This was also evident by the results of the adjusted R-squared in Model 1 and Model 2 (0.452 and 0.557 respectively) and the F statistics (53.309 and 80.836 respectively). On the corresponding p values, both results were statistically significance (p = 0.001). From the regression results H1 is supported thus indicating that greater degrees of tacit and explicit knowledge transfer significantly contributes to a higher corporate and human resource performance in inter-firm TT through IJVs. Interestingly, the effect of TCTDEG on corporate performance is stronger than its effect on HRPERF. The finding suggests that technological knowledge on new product/service development, managerial systems and practices, process designs and new marketing expertises which are more tacit, complex and firm-specific could significantly generate a higher degree of corporate performance specifically the business volume, market share, planned goals and profits.
Consistent with the study's prediction, EXPDEG which has strong theoretical foundation showed a similar strong significant effects on both corporate and human resource performances (p < 0.01 and p < 0.001 respectively). As compared to the effect of EXPDEG on CPERF (p < 0.01) in Model 1, EXPDEG recorded an impressive stronger and better effect on HRPERF in Model 2 (p < 0.001) indicating a higher degree of explicit knowledge will likely to enhance more and better human resource performance as compared to corporate performance. This suggests that technological knowledge on product/service quality, employees' productivity, managerial techniques/skills and operational efficiency; which are less tacit, easier to articulate, and transferrable are more likely to generate a higher degree of human resource performance specifically the product/service quality, employees' productivity, managerial techniques/skills and operational efficiency. Thus, based on the two regression results for Model 1 and Model 2 above, H2 is supported.
Discussion and Conclusion
Building on the underlying KBV and OL perspectives, this study has bridged the literature gaps by providing empirical evidence on the effects of two distinct degrees of technology transfer: degrees of tacit and explicit knowledge on two dimensions of performance: corporate and human resource performances using the Malaysia sample. The results suggest that the higher the degree of technology transfer (both tacit and explicit knowledge) the greater the corporate and human resource performance of local recipient firms. The results are consistent with the findings in the previous literature which found that both tacit (TCTDEG) and explicit (EXPDEG) knowledge are highly capable in increasing both performances (Lane et al., 2001; Lyles and Salk, 1996; Yin and Bao, 2006; suggesting that a higher degree of TCTDEG and EXPDEG contributes to high improvement and increment of 1) the local firms' business volume, market share, planned goals, and profit, and 2) the local firms' product/service quality, employees' productivity, managerial techniques/skills, and operational efficiency (Dhanaraj et al., 2004) . Interestingly, the results for significant effect of TCTDEG on CPERF have indeed supported the theoretical argument which argued that since tacit knowledge (new product/service development, managerial systems and practice, process designs and new marketing expertise) is organizationally embedded in the interdependent systems, expertise and complex individuals and groups' routines of the technology suppliers therefore these strategic valuable resources and competencies if transferred will lead to an increase the local firms' competitiveness, technological capabilities, organizational learning effectiveness, productivity and create potentials for innovations (Inkpen, 2000; Inkpen and Dinur, 1998; Xu, 2000; Liu and Wang, 2003) . The results have expanded the general findings by Dhanaraj et al. (2004) ; where TCTDEG had a significant effect on IJV performance. The significant role of degree of explicit knowledge (EXPDEG) on human resource performance is explained by its explicit nature (manufacturing/service techniques/skills, promotion techniques/skills, distribution know-how, and purchasing know-how); which is frequently standardized by the technology supplier in the form of standard manuals, procedures, and blueprints thus it is less 'stickier' than tacit knowledge, easier to articulate and understand, and more easy to be shared, communicated and transferred.
Comparable to other formal market channels such as direct exporting of capital goods, foreign direct investments (FDIs), and licensing agreements, this study provides empirical evidence that the JVs formed between the foreign MNCs and local companies indeed have significant positive effects on performance of local companies. The results, however, contrary to a recent findings by Malairaja and Zawdie (2004) ; where their findings suggested that the TT through JVs in Malaysia have not succeeded in developing the indigenous innovation capabilities. This is particularly evident with the significant effect of degree of technology transfer (both TCTDEG and EXPDEG) on human resource performance. The significant effect of TCTDEG and EXPDEG on HRPERF in improving product quality and employees' productivity will positively boost local innovation capabilities when the local employees' absorptive capacity, which is based on the employees' prior related knowledge and intensity of effort, is capable of absorbing, assimilating, and improving new technologies extracted from JVs (Cohen and Levintahl, 1990; Kim, 1998) . The results are consistent with the previous TT literature findings where substantial TT has positively led to a higher potential of innovation performance/capabilities (Guan et al., 2006; Kotabe et al., 2007) , and increase the technological capabilities and competitiveness (Madanmohan et al., 2004; Liao and Hu, 2007; Rodriguez and Rodriguez, 2005) . The results has further extended the KT literature, in particular the general findings by Minbeava (2007), Pak and Park (2004) , and Hau and Evangelista (2007) on the overall significant effects of knowledge transfer and acquisition on JV's performance. Another critical finding of this study is that the main objective of the local companies participating in JVs was largely driven by their efforts to improve the product/service quality, employees' productivity, managerial techniques, and operational efficiency. The results in this respect support the findings by Lyles and Salk (1996) and Lane et al. (2001) ; where knowledge acquisition from foreign parent has significantly affected business and human resource performance. The results are also consistent with OL literature which views technology recipient organizations as a learning system and TT as an organizational learning process (Daghfous, 2004; Bapuji and Crossan, 2004 ).
One of the major limitations encountered by this study was the resource constraints; where this study has mainly relied on responses obtained from the top management level of the JVs. Thus, the scope of respondents could have been extended to include the response from the middle and lower management levels in the JVs. Secondly, consistent with the literature, the subjectivity of nature of relationship is difficult to capture. Thus, the nature of relationship between IJV partners could have tremendously affected the results if the respondents perceived that the IJVs were competitive in nature rather than collaborative. Thirdly, due to lack of awareness on academic research the response rate in terms of the number of usable questionnaires, though sufficient, was not encouraging. This has become a major challenge to many researchers who conduct organization studies in Malaysia. Finally, due to time constraints, the types of technology under investigation in this study were limited to tacit and explicit knowledge.
This empirical study is a response to the need for statistical evidence that has typically been lacking in inter-firm TT literature. Since this study focuses on degree of inter-firm TT, future studies could be conducted to further examine the effects of degree of technology transfer on level of innovation, competitiveness, productivity, and technological capabilities of local firms. The above relationship could also be extended to cover other formal inter-firm TT agents such as FDIs and licensing. Secondly, it is worthwhile to extend the tacit and explicit dimensions of technology to cover other dimensions of supply chain activities. Future studies may focus on the relationships and effects of degree of technology transfer on other dimensions of tacit and explicit technology/knowledge of supply chains such as production, marketing, management, and distribution. Thirdly, since the IJV literature has highlighted the high instability rate of IJVs in developing countries, future studies could be directed to empirically examine the relationships between degree of inter-firm TT and conflicts, learning outcomes, asymmetric bargaining power, stability of JV, and equity ownership. Finally, given the linear relationship between degree of technology transfer and local firms' performance, future studies could further investigate the effects of few established moderating variables such as organizational culture, collaborative know-how, prior JV experience, and learning capacity on the relationship to provide new insights and information on the boundary condition of the relationship. 
